Effects of pharmaceuticals and other active chemicals at biological targets: mechanisms, interactions, and integration into PB-PK/PD models.
Biologically active molecules, that is pharmaceuticals and other chemical substances, exert their therapeutic and/or toxic effects by complex interactions with their biological targets/active sites. This review discusses the factors and processes governing the kinetics and effects of active molecules at their cellular targets, the chain of events leading to clinical effects, and the crosstalk between regulatory pathways controlling these processes. Special attention is given to the discussion of effects of a single drug or other chemical on multiple targets, to the interaction of multiple ligands with a single target/receptor and the effects of single ligand-target complexes on multiple signal transduction pathways, and to the control of physiological functions, such as regulation of blood glucose levels, by numerous primary mechanisms acting on different cellular targets. Physiologically based-pharmacokinetic/pharmacodynamic (PB-PK/PD) models are of great value for the design of active principles by the pharmaceutical industry and for the optimization and individualization of patient therapy. Experimental results from in vitro and in vivo studies can be used for building such models. On the other hand, properly designed models and simulation can contribute to a better design of experiments. Much of what is presented in this article applies equally well to drugs and other chemicals. Unless specified otherwise, reference to drugs applies also to other chemicals. This review is based on an expert meeting organized by COST Action B25 held in Eilat, Israel, on 14 - 15 February 2008. The authors have prepared this article to reflect the presentations and discussions at that meeting.